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(57) Abstract 

The process involves: initially gluing a semiconducting crystal (7) at the face bearing the contact surfaces (8) to a polymer 
film (1); arranging and securing the polymer film (1) in a compression mould (13) so as to create a gap (14) between the 
surface of the compression mould (13) and the polymer film (1) along its entire length except in the vicinity of the contact 
surfaces (8); shaping the polymer substrate (23) of the integrated microcircuit; removing the polymer film (1) from the contact 
surfaces (8); heat-treating the substrate (23) and creating electrical connections between the contact surfaces (8) and the 
metal output terminals of the terminal frame. 



(57) Pe^iepaT 



Cnocotf 3aKJXK)vaercH b tom, uto nepBOHa^ajibHo noJiy- 
npoBoflHMKOBHM KpMCTajui (7) co CTopoHH KOHTaKTHHx njionja- 
flOK (8) npwKJieMBajoT k noJiWMepHoft iuieHKe (I) f pacnoJiara- 
»T h $MKCHpyroT noJiMMepHyio ruieHKy (I) b npecc$opNie (13) 
TaKMM o6pa30M, wo(5h Mew noBepxHocTbio npecc$opMU (13) 
m nojiMMepHofi ruieHKoit (I) odpa30Bajicfl 3a3op (14) Ha Bcefi 
fljiHHe^ KpoMe MecTa pacnoJioaceHHH KOHTaKTHHx ruionjaflOK (8) f 
$opMHpy©T noJiHMepHyro noflJiojKKy (23) wHTerpa/iBHOM mhkpo- 
cxeMH, yjctaJiHTOT noJiMMepHyio ruieHKy (I) c k OHTaKTHHx mioiua- 
#ok (8) f TepMiraecKM o6pa6arHBa©T nojyiorcKy (23) n $opNn*py- 
h)t aneKTpiraecKHe coeflMHeroiH k OHTaKTHHx luiomsmoK (8) c 
MeTajuiiraecKMMM bhboa?lmm bhboahom paMKM (II), 
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CnOCOB MSTOTOBJIEHMfl MHTETPAJILHUX MMKPOCXEM 

06JiaCTb TeXHHKM 

M3o6peTeHHe othocmtch k cpeACTBaM W3P otobjibhhh no- 
JiynpoBo.oHMKOBbix npw6opoB f a 6oJiee totoo KacaeTCH cnoco- 
5 <5ob H3roToBjieHHH HHTerpajibHbix MMKpocxeM. 
npefljnecTByHmMii ypoBeHb TexHHKH 
M3BecTeH cnocotf M3r otobjishmh nojiynpoBoflHMKOBHx npw- 
6opoB t saKJirouarauwKcH b tom, uto noJiynpoBOflHMKOBHM sjieMeHT 
ycTaHaBJiMBaioT Ha H30JinpyBmee ocHOBaHne f MMeKmee npoBoflfl- 
10 mutt pwcyHOK coeflMHeHHii, w repMeTMSwpyioT wx. 3tneMeHT HNie- 
eT npHBapeHHHe BHBOflhi. Ero npHKJieMBaioT k ocHOBaHwro, 3a- 

T6M BHemHMe KOHlflbl BblBOflOB npHC0e^MHiIK)T K 3JieM6HTaM pM- 

cyHKa ocHOBaHWH h npoBOflHT repMeTH3aoHK) iuiacTMaecow 
( JP f A f 63-9372). 
15 JiflH peaJiM3amw cnoco6a Heo(5xo,HKMo BHauaJie npMBapHTb 

BbrBo,nbi k KpMCTajuiy t a npn MOHTaaee KpHCTaJuia b ckbo3hom 

KBHBJl KOpnyca <f)OpMOBaTb 3TH BHBOflH BOKpyT IDiaCTMHH, HB- 

jiHimeitcH b cbok) o^epe^b 3JieM6HT0M KOpnyca. £tm onepaipiH 
flfiJiajoT cnocod cuoacHuM m HeHafleacHHM. KpoMe Toro, npn 3a- 

20 nojmeHMw KaHaJia repMeTM3HpyraiHM noJiMMepoM B03HHKaeT Bepo- 
HTHocTb KOHTaKTMpoBaHMH KaKoro-Jintfo W3 3JieKTpo,noB c Kpa- 
eM KpMCTajiJia m Bhixofla b 3Tom cjiynae npH(5opa M3 CTpoH. 

M3BecTeH Tarace cnoco6 M3P oTOBJieHWH KHTerpaJibHHx 
MHKpocxew, corjiacHo KOTopoMy nojiMMMM,nHyH) mieHny 3aicpen- 

25 jiflioT Ha noBepxHocTM MeTaJunroecKoit bhbo#how paMKK, Ha 

njreHKe MeTOflOM $oTOJiMTorpa$MW o6pa3yi)T oTBepcTMH, coot- 
BeTCTByHmwe KOHTaKTHbiM ruioma#KaM KpMCTajiJia, KOTopuii npw- 
KJieMBaioT k ruieHKe t opMeHTupyn no oTBepcTHHM b iuieHKe. 
IlpK 3T0M KpoMKa KpMCTajiJia 3aiuMtqaeTCH nJieHKoii. 3aTeM $op- 

30 MMpyroT ajieKTpiwecKHe coeflHHeHHH KOHTaKTHbix roioma^OK 
KpwcTa^Jia c BUBO^aMM BbiBOflHoft paMKM h onpeccoBHBaroT 
KpucTajui m paMKy BMecTe c ruieHKofi, <Jx>pMHpyH nojyioKKy 
(JP f A f 57-55310). 

TaK Kan cnoco6 npe#ycMaTpHBaeT onepaqw© ^otojihtop- 

35 pa$MM f a Tarate onepaqra) TpaBJieHHfl oTBepcTKii b iuieHKe, 
cnocotf cJioKeH b ocymecTBJieHMM m He o6ecne^MBaeT BHeoKoro 
BHxofla rojurax H3,nejiHft. KpoNie Toro f coejaimeHMH mieHKM c 
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KpHCTaJIJIOM BHyTpM OTBepCTKM HeflOCTaTO^IHO HSfleKHbl, *ITO 

TBjme yMeHbraaeT npoijeHT BbDco^a roAHbix K3#ejiHiu 
PacKpHTHe H3o6peTeHMH 
B ocHoBy H3o6peTeHHH noJiomeHa 3aflaua co3,uaTb cnocotf 

5 " M3P OTOBJieHMH HHTerpaJIbHiDC MHKpOCXeM, KOTOpMM n03B0JIMJT 6u 

yBeJimwTh Buxofl roflHHX H3fleJiMM t a Tarace roc Hafle^HocTb 3a 

CUeT C03flaHHH yCJIOBMtt flJIJI MCKJIDUeHHH 06ptIBa npOBOflHMKOB 

npw repMeTM3aqwM, 

cfcra 3a#a*ia pemaeTCH TeM f uto b cnocotfe h bp ot ob ji eHMH 

10 MHTerpajibHfeix MMKpocxeM 9 3aioiKMaionjeMCH b tom, ^to ycTaHaB- 
jiHBaioT nojiynpoBO^MKOBbiii KpHCTajui HHTerpajibHoii MMKpocxe- 
mm Ha noJiMMepHow iuieHKe m r epMeTM 3Mpy dt noJiHMepmiM MaTe- 
pManoM noJiynpoBOflHMKOBHR KpwcTajui h BHBOflHyio paMKy c Me- 
TajuiHwecKMMH BtiBOflaMM c o6pa30BaHMeM aJieKTpiwecKoro coe^M- 

15 HeHMH KOHTaKTHHx iuioma#oK noJiynpoBOflHMKOBoro KpwcTaJiJia c 

COOTBeTCTBym^MMM MeTaJUIIMeCKHMH BHBOflaMH, COPJiaCHO M30(>- 

peTeHHio t nepBOHatiajibHo noJiynpoBOflHWKOBtifi KpucTajur co cto- 
pbHu KOHTaKTHHx roiomajaoK npMKn e w BaioT k nojiHMepHoi* iureHKe f 
pacnojiaraDT m (jMKCHpyroT nojiwMepHyio iuieHKy b npecc$opMe 

20 TaKHM o6pa30M, *ito6h Me«#y noBepxHocTbro npecc<|)opMH h no- 
jiHMepHoK imeHKoii o6pasoBajicH 3a3op no Bceft ,iyiwHe $ KpoMe 
m6ct pac noji oxGHMH KOHTaKTHHx ruionjajiOK nojrynpoBo,nHHKOBoro 
KpMCTaJuia f $opMMpyroT noJiHMepHy© noflJioacKy HHTerpaJibHoft 
MHKpocxBMhi f y,najiHK)T noJiHMepHy© nneHKy c k oHTaKTHtix nno- 

25 majioK, TepMiwecKM otfpatfaTbroaroT noJiMMepKyro nofljioaocy m 
$opMnpyiDT ajieKTpMxiecKwe coejiMHeHMH KOHTaKTHHx nnomaflOK 

KpMCTaJIJIOB C MeTaJIJIJWeCKMMH BHBOflaMH BHBO.UHOM paMKM. 

UeJiecoo6pa3Ho f wto6h npw np wkji eMBaH mm noJiynpoBo#HH- 
KOBoro KpwcTajuia ero opMeHTHpoBajiw nocpe^CTBOM penepHux 
30 3HaK0B Ha $oToma6jioHe mjih nocpe#CTBOM 6a30Bbix oTBepcraft 
Ha noJiMMepHoM iuieHKe, mjih nocjie npHKJieMBaHHH noJiynpoBOfl- 
HMKOBoro KpwcTajuia Ha nonwMepHyio nneHKy HaHOCHJiH 6a30Bue 
3HaKM, wo no3BOJiHJio 6u opueHTwpoBaTb noJiMMepHyio nneHKy 
b npecc$opMe, 

35 Ha noBepxHocTM npecc$opMM motkho BtinoJiHHTb BHCTynw, 

KOTopHe cooTBeTCTByroT pacnojromeHMK) KOHTaKTHHx iuiomsmoK 
noJrynpoBo,HHiiKOBoro KpwcTaJDia m Ha KOTopwe ycTaHaBJiwBaBT 
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noJiynpoBo,0HMKOBfaiK KpMCTaJiJi k ohtsikthhmm njioma#KaMH fljiH 
$opMMpoBSHMH 3a3opa, a Tarace $HKCHpoBaTb noJiWMepHyro 
iDieHKy c noJiynpoBOflHHKOBMM KpHCTajuioM b npecc$opMe noc- 
peflCTBOM MexamraecKoro cwpioBoro B03#eftcTBMH f npMKJia#H- 
5 -BaeMoro k noJiynpoBo^HMKOBOMy KpucTaJury w wMemjero bsjih- 
UHHy f 6ojibinyro yj^ejibHoro flaBJiemiH JiHTbeBoro npeccoBaHMfl. 
(ka3aJiocb Tarace bhto.oho, xito6m 3JieKTpwuecKHe coepyt- 

HeHWH KOHTaKTHHX IDIOmaflOK C MeTajUIIWeCKHMK BblBOflaMM 6u- 

jim c$opMHpoBaHH HamuieHHeM rureHo^Hux iipobo#hmkob 9 a Ha no- 
lo BepxHocTb MHTerpajibHow cxeMM f Ha KOTopoft HanbweHbi ruieHo^- 
Hbie npoBo^MKM, 6hjio 6u HaHeceHo 3aqMTHoe fiokpotmb • 

B pfl^e cjiy^aeB qejiecoo6pa3Ho Tarace $opMwpoBaTb flo- 
noJiHMTeJibHHe aneKTpjwecKHe coeftHHeHMH Meawy KOHTaKTHbi- 
mh moma^KaMM m i/ibtsjijiwib ckmmh BHBOflaMM nocpe,ncTBOM npo- 

15 BOJIO^HbK COefllOTeHMM f npHCOeja,MHfleMhK K IUieHO^HHM npOBOflHM- 

KGMm 

KpaTKoe onwcaHne *iepTe?icett 
B flaTibHeJbneM H3o6peTeHMe noHCHneTCH onHcaHHSM npwMe- 
poB ero BHnoJiHeHHH m npHJiaraeMUMH uepTeacaMH, Ha kotopbdc: 
20 $ht.I a f b,c nsotfpaacaeT onepaLpro ycTaHOBKH noJiy- 

npoBo,KHMKOBoro KpMCTajuia Ha noJiMMepHoft rureHKe, corjiacHo 
H3o6peTeHMK>; 

$mt.2 a t b,c - flpyrofi BapnaHT BtinojiHeHMH onepai^MM 
ycTaHOBKM noJiynpoBO^MKOBoro KpMCTajuia Ha noJiMMepHow 
25 nneHKe ; 

$wr.3 a,b f c - BapHaHT BHnanHeHWH onepaqHM ycTaHOB- 
km BHBOflHOM paMKM m noJiynpoBo,HHMKOBoro KpMCTajuia Ha no- 
JiwMepnoM roieHKe; 

$nr.4 a,b,c - BapnaHTbi onepaquft ycTanoBKH roieHKH 
30 c KpHCTajuioM m BHBOffHoft paMKH b npeccqpopMe , corjracHo 
M3o6peTeHMK); 

$Mr.5 - (JjKKcaqHK) noJiynpoBo.oHMKOBoro KpMCTajuia b 
npecc$opMe, corjiacHo M3o6peTeHMro; 

$Hr.6 - (JjopMKpoBaHM e noJiMMepHoft nojpioacKM MHKpocxe- 
35 Mbi f corjiacHo H3o6peTeHHK); 

$wr.7 - y,naJieHHe nojiMMepHow nneHKH nocjie H3B.tretieHHH 
no,nJio3KKM H3 npecc^opviH; 
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<J)nr.8 - BaKyyMHoe HantureHne mieHouHNX npoBOflHMKOB t 

COTJiaCHO M3o6peT6HMK) i 

$mt.9 - MHTerpajibHyio cxewy c 3amnTHHM noKpuTweM h 
repMeTMSHpyromew o6oJio^Koft f corjiacHo H3o6peTeHMK>; 
5 " $hp*IO - Ty ate MHTerpajibHyio MHKpocxeMy c #onojrHH- 
TeJibHUMH 3JieKTppraecKMMH coejiMHeHKHMH , corjiacHo M3o6peTe- 

HMO* 

JlytmiMM BapnaHT o cyme c t bji eHMH 

M306peTeHMH 

10 Cnoco6 H3T oTOBJieHMH HHTer pajibHHx MHKpocxeM 3aKJIK)Ua- 

eTCH b npoBefleHMM cjieayraiyix onepaijwfi. 

BepyT noJiMMepHyx) ruieHKy I ((Jmt.I), HaHocHT Ha oflHy 
CTopoHy cjiom 2 ($wr .Ia) KJien m bhiiojihhk)T b imeHKe I 6a- 
30Bue oTBepcTMH 3. 3aTeM ruieHKy I ycTaHaBJiHBajoT Ha $oto- 

15 mafijioH 4 ($wr.Ib ) oraocwTejibHo ee 6a30Bbix oTBepcraft 3 m 
penepHbDc 3HaK0B 5 $oToma6JioHa, nocjie tiero oth ocmt e jibHo 
Apyrwx penepHHX 3HaK0B 6 $OToma6jioHa 4 opHeHTMpyroT noJiy- 

IlpOBOflHMKOBblJi KpWCTaJUI 7 M IipHKJieHBaiOT CO CTOpOHbl KOH- 

TaKTHHX iuioma^oK 8 k iuieHKe I ($wr.Ib ). 3aTeM ruieHKy I 
20 c npMKJieeHHbiM KpwcTajuioM 7 CHMMaroT c $oroma6JioHa 4 
($hp.I b, c). Bo3moxho Tarace npMKJieMBaHMe HecKcuibKHx 

KpMCTaTIJIOB KJIM flpyTMX 3 JI eKTpOHHbDC KONQlOHeHTOB, IipH 3T0M 

Bee ocTanbHbie onepai^iH cnoco6a ocymecTBJifnoTCH cymHaKOBo 

flJIH BCeX KpMCTaJIJIOB. 

25 OflHaKo npwKJieHBaHHe KpHCTanJia 7 mokho ocymecTBWTb 

Henocpe^CTBeHHo Ha ruieHKy I 6e3 npe^BapHTejibHoK opweHTa- 
uyiXf KaK noKa3aHo Ha $nr,2 c. 3aTeM ruieHKy I c KpwcTaji- 
jiom 7 ($mt.2 b) ycTaHaBJiMBara 1 b nrraMn 9 TaK, *ito6h KOHTa- 
KTHue iuiomaflKM 8 KpwcTaJiJia 7 coBna#ajiH c penepHHMH 3HaKa- 

30 mm 6* $oToma6JioHa 4 I t 3aKpeiuieHHoro b BepxHew wacTM 9* 
nrraMiia 9. Ilocjie vero nocpejacTBOM nyaHcoHOB 10 ($mt,2) 
npotfHBaioT 6a30BHe OTBepcTMH 3 ($wr.2 c) b ruieHKe I h yua 
jihiot ee BMecTe c KpHCTaJioM 7 M3 niTaMna 9 ($mt*2 b). 

KpoMe Toro f Bo3MoxeH euje ojdimh BapwaHT opHeHTwpoBaH- 

35 Horo npHKJiewBaHMH KpucTajuia 7 k iweHKe I. B stom BapwaH- 
Te BMBoflpyro paMKy II ($mt.3 a ) c bbhio jih eHHHMM b Hew 6a- 
30BMMM OTBepCTMHMM 12 npMKJieHBa©T Ha iuieHKy I (<|Mr.3 b) f 
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a aaTeM KpMCTanji 7 ($ht.3c ) opweHTMpyioT oTHocHTejibHo 
6a30Bbix oTBepcTHii 12 h Ha iuieHKy I npracJieHBaroT KpucTajui 7 
co cTopoHu, HMeiomefi KOHTaKTHtie iuiomamtM 8. 

IbreHKy I ($HT.4a ) c npHCoeflHHeHHtiM k Heft KpMCTajuioM 
5 7 pacnoJiararoT h $HKCHpyioT b npecc$opMe 13 Tan, *ito6h 

Mea^y noBepxHocTbio ocHOBaHHH npecc$opMM 13 m noBepxHocTbro 
roieHKH I o(5pa30Bajicfl 3a3op 14 Ha Bceit flJiwHe, KpoMe MecT 
pacnoJi ojneHHH KOHTaKTHux imomaflOK 8. JlflR stopo Ha noBepx- 
hocth npecc<|)opMbi 13 otfpasoBaHH BHCTynti 15, cooTBeTCTByro- 
10 mne KOHTaKTHMM roiomamtaM B, h opHeHTaipiH ocymecTBJineTCH 

mTH$TaMH 16, KOTOpbie COOTBeTCTByiOT 6a30BHM OTBepCTHHM 3 

raieHKH I, a Tarace 6a30BUM OTBepCTHHM 12 ($wr.4b ) bhboa- 
Hoft paMKM II, KOTopyro ycTaHaBJiHBaroT nocjie iuishkh I. 

Earn opweHTHpoBaHwe KpwcTajuia 7 6uwo BbmoJiHeHO Tan, 
15 k&k noKa3aHo Ha $Hr.3, to iuieHKy I ($hp.4) b npecc$opMe 

13 opHeHTMpyiOT TOJIbKO no <5a30BHM OTBepCTHHM 12 BHBOflHOfi 
paMKH II. 

IbieHKy I ($wr.5) c KpwcTaJiJioM 7 $HKCHpyioT b npecc- 
$opMe 13 nocpe#CTBoM MexanmiecKoro cH.noBoro b 03#eHCTBHH , 
20 KOTopoe npHRJia^biBaroT k KpHCTajury 7 nocpe^CTBOM noflnpy- 

7KHHeHHOPO IDTM$Ta 17 IipeCC$OpMU. 13. BeJIIWHHa B03AeilCTBHH I" 

BbnSwpaeTCH dojibme yaejibHoro flaBJieHHfl JiHTbeBoro npeccoBa- 
HHH. 

.HaHHoe B03fle8cTBHe F oflHOBpeMeHHo o6ecnetiHBaeT 
25 nnoTHHi* repMeTHtjHui! KOHTaKT KpHCTajuia 7 c iuieHKofi I 

(nocJieflHHH ruiacTH^ecKH #e$opMHpyeTCH npw B03fleftcTBHH TeM- 
nepaTypH JiHTbeBoro npeccoBaHHH h #aBJieHHH TopneBoft noBepx- 
HocTbK BucTyna 15) h npenHTCTByeT B03MOHMOMy c^BHry Kpwc- 
TaJiJia 7 bo BpeMH JiHTbeBoro npeccoBaHHH, Kor^a B03HMKaeT 
30 HarpysKa Ha ero doKOBwe pe6pa. KpoMe Toro ooecnetiHBaeTCH 
$HKcaqHH KpHCTajuia 7 bo BpeMH fle$opMaqwM caMoft iuieHKM I. 

OflHOBpeMeHHO Iip0H3B OflHTCH nOffKaTMe ropH30HTaJIbHUX 
ytiaCTKOB BUBOflHHX KOHUOB 18 paMKH II BHCTynaMH 19 Ha 

KpuuiKe 20 npecc$opMH 13 b HanpaBJieHHH , nepneHflKKyjinpHOM 
35 cTopoHe KpHCTajuia 7 c iuiomawcaMH 8, *ito HCKJrawaeT nporoiK- 
HOBeHwe noJiMMepHoro MaTepnajia Ha noBepxHocTb TOKoBeaymnx 
yyacTKOB 21 bhboaob paMKH II 6JiaroflapH iuiacTHuecKoft p.e- 
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$OpMaUKH IWeHKM I. 

B npecc$o W 13 ($ht.6) tjepes jihthhk 22 sajiHBaroT 
nojiMMep, KOTopuH aanoJiHHH ee na;ioeTb, $opMnpyeT nofl- 
nasKy 23 6ypyme% HHTerpaJibHoi* MHicpocxeMw, npn 9 tom aa- 
5 sop 14 Me W BucTynaMH 15 npecc^opwH 13 cjiyaenT h 3ojih po b&h— 
hum B03flyxoc6opHHKOM, o6*ecnenHBaiomHM npn JiMTbGBOM npecco- 
BaroiH BbroeAeHHe Boaflyxa, HMeraqerocH nofl mieHKoii I, h co- 
oTBeTCTB6HHo KatiecTBeHHoe $o P MnpoBaHHe BMCTyna 24 Ha,u 
KpoMKofi KpHCTaiura 7 no scewy ero nepnMerpy nepe^ kohtekt— 
10 hhnm ruiomajciKaMH 8. 

nocjie OTBepaweHHfl noJiHMepa noflJioracH 23 H3 fl ejrae 25 
($ht.7) HBBJieKaioT Ms npecc$opMH 13 ($mp.6) h ywjiam wiemty 
I ($ht.7) c KpwcTajtjia 7. HamejiHe 25 otmmaioT ot ocTaTKOB 
KJiea c roieHKH I, HanpHMep, b B03 (5 ym H oR raiasMe, h TepMH- 
15 «ecKH o6pa6aTUBaioT fljiH noJWMepHaauMH nojiHMepHoro MaTepn- 
ana iicwiojkkk 23 b aamHTHOH cpe^e, HanpHMep, b asoTe. C 
KOHTaKTHBix iwomaaoK 8 yji&jiwT oKMCHyro roieHKy juxJum M3Bec— 

THHM 0dpa30M, HanpHMep, XHMHUeCKOH 06pa60TK0tt, HJIH H0HHOH 

ouhctkoh, hjih ii>ia3Mq-xKMiraecKOH oopagoTKoii, nocjie ^ero 
20 $opMHpyioT 3JieKT P HnecKHe coeflHHeHHH KOHTaKTHux nnomaflOK 8 

KpHCTSJIJia 7 C nOBepXHOCTbK) TOKOBe^HX y^aCTKOB 21 BHBOflOB 
paMKH II. 

SopMHpoBaHHe aJieRTpiraecKHx coeflHHeHHR ocymecTBJunoT 
Hanuji eHHeM mieHotiHux npoBOflHHKOB 26 ($ht.8), HanpHMep Ba- 
25 KyyMHHM HanuneHHeM wepes CBo<5o,imyio MaPHHTHy© Macity 27. 
B KatiecTBe MaTepnaJia npoBo^HHKOB 26 HcnoJibsyror ajiioMHHHti, 
HHor,oa c no.ucJioeM BaHaflHfl. BosMoawa HaMasica np o b oahhko b 
nepes Tpa$ape T . Macity 27 c dasoBHMH oTBepcTHHMH 28, coot- 

BeTCTByimHMH OTB epC THHM 12 paMKH II, y C TSHaB JIHBaiDT Ha 
30 DITH$TU 29 H npH3KHMa»T K HOBepXHOCTH H3flejIHfl MaTHHTOM 30, 

nocjie tjero npoBo^HT HanuneHHe npoBojmHKOB 26 c noMombio ' 
pe 3HCTHBHHX hjih aJieKTpoHHux HcnapHTejieK (Ha *iepTe*e He 
noica3aHu) . 

IlocJie HanujieHHH npoBo,0HHKOB 26 HaHocHT 3amHraoe no- 
35 KpuTHe 31 ($ht.9) b HHepraofi ocymeHHOM cpe^e, HanpHMep, 

H3 $0T0pe3HCTa, Ha noBepXHOCTb nO^IOWKH 23, BRJIKMafl K P HC- 

tsjiji 7 c ero KOHTaKTHHMM nnomamcaMH 8, h Ha noBepxHocTb 
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ITOOBOflHHKOB 26. 

BaTewt BffliojmflroT OKOinaTejiBHyro repMeTHsanmo Mmcpocxe- 
mh, dbopMHpyn repMeTH3Hpyromp) odaaoHKy 32 ($ht.9) nyTeM 
5 oniTLeBOH onpeccoBKH naoiMepHHM MaTepHanoM, H3 KOToporo 
c$opMHpoBaHa nowiosKa 23. 

O^paKO b pn^e cjiyqaeB nepe# OKOtraaT ejn>HOM repiyieTH3a- 
Hnefi aejrecoodpa3HO c$opMnpoBaTB aonojiHHTejE&HHe ajreKTpuraec- 
Kne coeOTHeHHH, HanpzMep , b BH^e npoBcwroHHHx ooejusaem& 33 
10 ($m?.I0) Measy KOHTaKTHHMH miomaflKaMH 8 KpHCTajina 7 h to- 
KOBej^ymHMH y^acTKaMH 21 paMKH II, KOTopHe irpHOoeflHHjnoT k 

K7E6HOHHHM npOBOflHHKaM 26 JDOCShM H3B6CTHKM 0<5pa30M. 

Hnnce irpHBOOTTCH npHMep ocymecTBJieHHH npewiaraeMoro 
cnocooa H3roTOBJieHHH HHTerpajiLHHx MmcpocxeM. 
15 EfoHMep 

Ha ncwiHMepHyio imeHKy I, b racTHocTH nojmHMHHHyio mieH- 
Ky I tojuuhhoh 40 mkm c HaHeceHHHM Ha ojpiy H3 ee ctoboh 
CJioeni 2 KJiea Tojnmmofi 2-5 mkm irpmurenBajni b opusHTHpoBaH— 

HOM lIOJIOSCeHHH KpHCTajUt 7 KOHTaKTHHMH HJioiqajiKaMH 8 K rnreH- 

20 Ke I, a TaBxe BHBOjniyro paMKy II, b kotopoh npejtBapHTejibHO 
6wm BHnojmemj da30BHe oTBepcTHH 12. BttBOjcHyio paMKy 10 
npraureHBajiH Tate, htooh neHTpH 6a30EHx oTBepcTHft 12 Ha pawi- 
Ke II 6wm ycTaHOBJieHH c tohhoctbk) He xysce +0,015 mm ot- 
HocHTejcbHo penepHHX 3HaK0B KpHCTajma 7. 

25 B KanecTBe penepmcc 3HaK0B 6wm Hcnojo>30BaHH KOHTaKT- 

HHe mromamcH 8 KpHCTajuia 7. nepe.n ycTaHOBKOfi paMKH II Ha 
mTH$TH 16 BHyTpeHHHM KOHijaM ee bhbobob npHflaBajm L - 06- 
pa3Hyio $opMy. B KanecTBe MaTepnaiia paMOK II HcnojiB30BajiH 
HHKejieBHH croiaB, a TOjmuma paMKH paBHa 0,1-0,15 mm. Pawcca 

30 II noKDHTa cjroeM l! QJiOBO-HHKejE>" TOJmamoH 0,006 mm. 3aTeM 
HJieHKy I c codpaHHHMH Ha Heft Kpnc TajuiOM 7 h paMKoS II yc- 
TaHaBJmBajiH dasoBHMH oTBepc thhmh 12 paMKH II b npecc-$op- 
My 13 Ha ee 6a30Bne dith^th 16. IIpH ycTaHOBKe JiHTBeBHX MaT— 
pun. npeco-^bopMH 13 ocymecTBJBmH ncwsaTne KpHCTaima c ero 

35 odparaoH ctopohh k BHCTynaM 15 npecc-^opMH 13 c noMom&io 
mTHftTa 17, a Tamse ocymecTBJiHJiH hdidkhm ropH30HTaji&HHx 
yiacTKOB KpeneacHHx i> - odpa3HHx y^acTKOB bkbojchoh paMKH 
II c noMontbro KOHycHHx MeTajuni^ecKHx BHCTynoB 19. 
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BucTyira 15 npecc$opMw 13 bhiiojihhjih b BW^e 3aMKHy- 
topo BHCTyna npHMoyrojibHoft hjim mhoM $opMbi f cooTBBTCTByio— 
mew TonoJiorww pa3MemeHHH KOHTaKTHtix ruiomemoK 8 f npn stou 
HapyjfCHan 6oKOBan noBepxHocTb BbicTyna 15 BhinaraHJiacb Ha- 

5 KJioHHoft k roiocKocTM ocHOBaHMH npecc$opwbi 13. BHyTpw KOH- 
Typa f orpaHwueHHoro BHyTpeHHefi 6okobo« noBepxHocTbK) bhc- 
Tyna 15 npw Ha/ioaceHHH iweHKH I c KpHCTajuioM 7 o6pa3yeT- 
en 3aaop 14. IlbipMHy TopqeBow noBepxHocTM BHCTyna 15 bh- 
6wpaJiM TaKHM o6pa30M f wo6h o6ecne^MTb npw npracm/ie KpucTaji- 

10 Jia 7 yuejibHoe jiaBJieHHe, rapaHTHpyiomee Ka^ecTBeHHyB 3ajiMB- 
Ky noJiHMepHoro MaTepnajta w ojBHOBpeMeHHo He npeBbnnaioojee 
MexaHw^ecKyio npowocTb KpwcTaoa 7 f HanpHMep, nenoJib30Ba- 
jim BHCTyn nmpMHOM 0,25 mm. 

Ilocjie c6opKH npecc^opMH 13 ocymecTBJitfjiH JiMTbeBoe 

15 npeccoBaHwe mmkpocxbmh f HanpHMep, miacTMaccofi, Mcnojib3o- 
bsjih $opmobo^hmw anoKCHjmwfi MaTepnaji npw cjieflyionufx peHCHMax: 
TeMnepaTypa npeccoBaHMH I60+5°C f yuejibHoe AaBJieroie 5,0 
MIIa f BpeMH 0TBep»yieHMH (TepMOCTa6MJiM3aqMM) b npecc$opMe 
5 mmh. Mcnojib30BajiH Taicxe npeccMaTepwaJiH npn cnepywjpx 

20 peacMMax: TeMnepaTypa npeccoBaHMH 180° +5°C f yfleJibHoe aaB- 
.TieHMe 3 f 5-7,0 Mlla, BpeMH oTBepayieHMH 2 mmh. 

Ilocjre oTBepsgaeHHH ncuiHMepHoro MaTepnajra M3,nieJiMe 
M3BJieicajiH M3 npeccqpopMM m yAajiHJiM ruieHKy I. 3aTeM npoM3- 

BOflMJIM O^MCTKy patfo^ieK nOBepXHOCTM M3fleJIMfl OT OCTaTKOB 

25 KJien b B03#ymH0M ruia3Me h TepMoo6pa(5oTKy #jih noJiMMepH3a- 
ifliH, KOTopyro ocymecTBJiHJTH b a30Te npH TeMnepaType I80°C 
b Te^eHwe 4-5 tiacoB. 

3aTev yjuBJisum c KOHTaKTHux iuiou^hok 8 KpMCTajuia 7 
OKMCHyro ruieHKy M oc ymecTBJiJW[H BaKyyMHoe HanbuieHMe 

30 iuieHo^HbK npoBOflHMKOB 26 xiepe3 CBodojiHyK) MarHHTHyro MacKy 
27 , Buno.weHHyK> M3 HMKejieBoro cruiaBa TcwimMHoft 0,1 mm* 
ToJimMHa roieHotfflfaix npoBOflHMKOB 26 BH6npajiacb paBHOM 5 mkm, 
a b Ka^ecTBe MaTepwana Mcnojn>3oBajicH araMMHMft c no,ncjioeM 
BaHajotMH. 

35 HanhweHMe ruieHotiHHx npoBOflHMKOB 26 c noMombro pe3MC- 

TMBHbK MJTM SJieKTpOHHHX MCnapMTeJieft BHnOJIHHJIM IipM HaJIJTOMM 

3a3opa Mew MacKOM 27 m KpwcTajuioM 7, paBHHM 35-40 mkm, 
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a Ha ycTaHOBKax c MarHexpoHHbiMK m cnapHT e jihmm - c 3a3opoM 
nopfmna 10 mkm. . Cpa3y ate nocjie H3BJie*ieHMH uopynH H3 Ba- 
KyywHoft HanbuiMTejibHOM ycTaHOBKH ocymecTBJiHJiw 3amMTy 
KpMCTajuia 7 f ero KOHTaKTOB 8 m roieHcrowx npoBo^MKOB 26 
5 -HaHeceHneM b raiepTHott ocyineHHofi cpe^e ToHKoro 3amHTHoro 

IIOKpblTMH 3I f B UaCTHOCTM HaHOCHJIH CJIOft $OTOpe3KCTa TOJimMHOfl 

10-15 mkm m npoM 3B oflKJiH .uytfjieHwe 3Toro cjioh* Jipjiee bboioji- 
hhjim OKoiwaTejibHyK) repMeTM3auM© MO#yjifl nyreM JiHTbeBow 
onpeccoBKM. 

10 Uhkji H3roTOBJieHMH MHKpocxeM 3aKatwMBaJiH onepaqHHMH 

06py6KM M $OpMOBKH BHBOflOB M KOHTpOJIH 3JieKTpMUeCKMX Iiapa- 
M0TpOB • 

B npefljiaraeMOM cnocotfe H3potobji6Hmh MHKpoexeM b pe- 

3yJIbTaTe $OpMMpOBaHMH IUieHO^HHX npOBO.UHMKOB M03KeT 6bITb 

15 yBaniweHa HememHocTb npwfiopoB. 0Ka3ajiocb f tiTo mcokho jihk- 
BumipoBaTb odpHB npoBo.nHHKOB Ha onepanwH o6mew repMeTH- 
aaqHH npntfopoB nojiHMepoM, **to no3BOJiHeT noBucwTb npoqeHT 
BHxo.ua roflHwx. KpoMe Toro, mokho yBenwaiTb paspemarajy© 

CnOCOdHOCTb npH $OpMHpOBaHHM IIJieHOUHHX npOBQllHMKOB, UTO 
20 II03BOJIHT H3rOTaBJIMBaTb MHOrOBHBOflHMe HHTerpajibHHe MMK- 

pocxeMti. 

IlpOMHinJieHH8W npMMeHHMOCTb 

M3o6peTeHMe MoaceT dtrrb wcnojib30BaHo npn H3roTOBJie- 
hhm nojiynpoBOflpMKOBHx npM6opoB /f B ^aCTHOCTM, BMC, CBMC, 
25 CBH-npH6opoB, m Apyrwx aHajioriraHHx H3,uejiM{i. 
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SOHIWIA M30BPETEHHH 

1. CnOCOd M3r0T0BJieHMH MHTerpaJIbHHX MMKpOCXeM, 3aKJIH>- 

uaKiqHficH b tom, to ycTanaBJiMBajoT noJiynpoBojiHHKOBHK Kpwc- 
tsljiji MHTerpajibHoii MKKpocxeMbi he noJTMMepHoii iuieHKe m rep- 

5 M6TM3MpyK)T nOJIHMepHHM MaTepMSUHOM nOJiyiipOBOflHMKOBhIM KpHC- 

tsjiji h BUBOAHyro paMKy c MeTaJiJiwuecKHMM BbiBojtaMM c o(5pa- 

30BaHH6M 3JieKTpjraeCKOro COeflHHeHMH KOHTaKTHHX iuiomaflOK 

noJiynpoBoffHMKOBoro KpMCTaJiJia c cooTBeTCTBysmpiMK NieTajuiM- 

^eCKWMM BblBOJiaMH, 0 T JI H ^ a H) H H H C fl TeM f ^TO 

10 nepBoHa^ajibHo nojrynpoBOflHMKOBHft KpKCTajui co ctopohh koh- 
TaKTHhix ruiomaflOK npMKJiewBaroT k nojiMMepHow iuieHKe, pacno- 
jiararoT m $MKCHpyDT nojiMMepnyio roieHKy b npecccpopMe TaKHM 
o6paaoM 9 ^to6h uempy noBepxHocTbio npeccqpopMH h noJiHMep- 
Hoft imeHKOM odpasoBajicH 3a3op Ha Bcew jyiMHe, KpoMe mbct 

15 pacnojioaceHMH KOHTaKTHHX nnomaflOK noJiynpoBojtHMKOBoro Kpwc- 
Tajuia, $opMMpy©T noJiMMepHyio noflJioKKy KHTerpajibHotf MMKpo- 
cxeMH, yfljauiRjoT nojiMMepHyro nneHKy c KOHTaKTHHX iuiomeyxoK, 
TepMiwecKM odpafiaTHBaroT noJiHMepHy id nojpioJKKy m $opMMpyioT 

3JieKTpiWeCKHe COeAHHeHHfl KOHTaKTHbDC iuiomajioK C MeTaJIJIM- 
20 HeCKMMM BHBOJDiaMM BHBOflHoft paMKM. 

2. Cnocofi no n.I, o t ji h q a dh| h It en TeM f 
uto npw npHKJieHBaHMM noJiynpoBo.oHWKOBoro KpwcTajuia ero 
o pMeHT Hpy k)t nocpe^cTBOM penepHbix 3HaxoB Ha $OToma6JioHe 
mjih nocpeflCTBOM 6a30BbK oTBepcTMit Ha noJiHMepHow iuieHKe. 

25 3. Cnoco6 no n.I, o t ji h ^ a d'h h it c a T6M f 

oto nocjie npMKJieMBaHMH noJtynpoBOflHMKOBoro KpMCTaJiJia Ha 
nojiMwepHyK) njieHKy HaHocHT 6a30Bt>ie 3HaKM f no3BOJiflKWuie 
oppieHTMpoBaTb noJiMMepHy© nneHKy b npecc^opMe • 

4. Cnoco6 no n.n.I kjih 2, hjiw 3 f oTJiHiiajo- 

30 Ilj H M C fl T6M, ^TO Ha nOBepXHOCTM npeCC$opMH BUnOJIHHKJT 
BHCTynH^ KOTOpne COOTBeTCTByiOT paCnOJT 07K9HMH) KOHTaKTHbDC 

ruiomaflOK nojiynpoBOflHHKOBoro KpucTajuia h Ha KOTopne ycTa- 
HaBJTMBaKJT noJiynpoBO^MKOBHM KpwcTaJur KOHTaKTHbiMM ruioinem- 

K8LMM JU1H $0pMMp0BaHMH^ 3a30pa. 

35 5. Cnoco6 no n.n.I mjim 2 f mjih 3 f OTJiw^aK)- 

m m 8 c h Tew, uto $MKCMpyroT no.raMepHyio mieHKy c nojiy- 
npoBOflHMKOBHM KpwcTajuioM b npecciJopMe nocpeflCTBOM Mexa- 
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HiraecKOFo cjuioBoro B03flewcTBMH f npMKJismbiBaeMoro K 
noJiynpoBo,imHKOBo^ KpHCTajury m MMeroiqero BejiwmiHy, 6oJib- 
my© y,neJibHoro ^aBJieHWH jiMTbeBoro npeccoBamifl. 

6. Cnoco6 no n.4 f ot Jumaup II c"fl tbm, 
5 '^to (jMKCwpyroT noJiKMepHyro iuieHicy c noJiynpoBoflHHKOBMM Kpwc- 
TaJiJioM b npecc$opMe nocpeflCTBOM MexamwecKoro cnjioBoro 
Boa^eiicTBMH, npwKJismtiBaeMoro k nojiynpoBo.ECHHKOBOMy kphc- 
Tajuiy m HMeromero BejnrawHy, tfojibinyio yaaJibHoro .oaBJieHHH 
jiMTbeBoro npeccoBaHWH. 
10 Cnoco6 no n.n.I hjim 2 f mjim 3, OTJiMwaro- 

m H M C H TeM f ^TO $OpMHpyK)T 3JieKTppmeCKMe COeflMHeHMfl 
KOHTaKTHbDC IUIOIIjaflOK C MeTaJIJTIWeCKMMM BUBOflaMM HamjJieHMeM 
nJieHO^HHX npOBOJBKMKOB. 

8. Cnoco6 no n.4 f ot jiMqaiopficH TeM f 

15 *ITO $OpMHpyK)T 3JieKTpiWeCKHe COeftHHeHHH KOHTaKTHHX njio- 

maflOK c MeTajiJiHuecKHMH BbmojiaMM HanbuieHweM iuieHo^JHux 

npOBOflHHKOB. 

9. Cnocotf no n.7, OTJiimaionMilcH TeM, 
*ito Ha noBepxHocTb HHTerpajibHoM cxeMH, Ha kotopom Ham>uie- 

20 HH njieHo^HHe npoBOflHHKM, hshocht 3amnTHoe noKptrrwe • 

10* Cnoco6 no n*B f oTJTM^aromnacH TeM, 
^to Ha noBepxHocTb MHTerpauibHow cxeMti, Ha KOTopow Ham>yie- 
hh roieHo^Hbie npoBojotroiKH, HaHocHT 3amwTHoe noKpHTue • 

11. Cnocotf no n.7, 0TJiM*iaH)mMMCH TeM f 
25 uto $opMnpy©T flonojiHMTejibHbie 3JieKTpimecKMe coeflMHeHMH 

MeJKfly KOHTaKTHUMM IIJIOlIja#KaMH H MeTfiUUTM^eCKHMH BHBOffaMM 

nocpeflCTBOM npoBOJiouHtoc coejijuHeHMM, HaHeceHHbix Ha ruie- 

HO^IHbie npOBOflHMKM, 

12. Cnoco6 no n.8, oTJiMwaromMMCH TeM, 
30 ^to $opMwpyK)T flonaTOHTeJibHhie 3JieKTpiwecKHe coe#HHeHHH 

uemjxy KOHTaKTHHMM njioma^KaMK m MeTajunwecKHMM BMBo^aMH 
nocpe^cTBOM npoBOJiominx coe r HMHeHwvi > HaHeceHHba Ha ruieHou- 

HHe npOBOflHMKM. 
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A. OACCM*MKAItMfl IIPEJIMETA M30BPETEHMH 
H05K 3/00; H01L 23/04 

Cor/racHo Mea^y h apo^H o h nateHTHoft KJiaccHtfrHKaqHH ( ) 



B. OEJIACTM nOHCKA 



IIpoBe 



;ft 5 MHHHMyw AonyMeHTauMH (CncTeMa KJiaccw<pMKaijHM h hh 



kcu) ; 

H05K 3/00; H01L 23/04,23/10,23/12,23/13 



HHS Oa3W M, eCJIH BOSMOJRHO, TIOHCKOBW© TepMHHM ) 1 



i HasBa 



C, flOKYMEHTH, CHMTAtOmMECfl PEJIEBAHTHHMH 



KaTero- 
PHfl *7 



(^OWJIKH Ha AOKyMeHTM C VKa3aHHeM, TAe 3TO 
BQ3MOMHO , pejieBaHTRMX HaCTeft 



Othochtc 
nyHKTy 



Bo? 



US, A, 5072284 (FUJI PHOTO FILM CO., LTD,) 
10 fleKa6pH 1991 (10.12.91), 4»Hr.2,3, 



OTlMCaHHe 



US, A, 4907061 (MITSUBISHI DENKY 
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* Oco6ue KaxeropHM ccmjiomhmx AOKyMeHToB: 



"A" 



Hft VpOgeHB TeXHUKM H He 



T" 



CHHTal 
B dHTHUli 



tea 



"E" 6ojiee paHHHft , 
onyojiMKOBaHHw 1 



??§^ H tii« HOH 



ocooo pejie- 

lOKyneHT , ho 
i Ha flaTy 
noAaHH HJLVl 



bojiee no3AHHft AOKyMeHT, 
onyonHKOBaHHbift nocjie 
AatN MeajyHapoflHOH no- 
SaMH HJIH 4&tu npMopHTe- 
Ta h He nopoMaiqHH 



iaflB- 



nXfiMMaHMa^""^"^-- MS 



flOKVMeHT,noflBepraiomHd com 



TeOPHH, 
OCHOBMBaeTCH 

HHe, 



npHHqwna huh 
Ha KOTOPWX 
H300peTe~ 



Ha 



SEK2Ei! TeT » HJlM KOToptiH npn- 
hh§ fla?u " " ~ yc¥aHOB^e- 



"X" 



ro CCbUlOHH 

Tattste b 
VKaaaHo 7 . 



nyojiHKat 
Horo 



HH 



floKyne 



TO- 

, a 
naK 



tOKVMeHT, OTHOCflmHftCfl K 
OBaHHfo, 3KcnOHHpOBaHHH) H 



Moro npH6pHTeTa^ CnpainHBae " 



flOKVMeHT, HMewmHft Han- 
oojiee ojiH3Koe oTHoineHHe 
k npe^MeTy noHCKa; 3a- 
HBJieHHoe H3oopeTeHHe He 
oojiaAaer hobh3hoh h 
H3oopeTaTejii>cKHM ypoB- 

HeM B CpaBHeHHH c AoKy- 
AOKVMeHT , HMeWlUHft Hanoo- 

jiee ojiH3Koe OTHomeHHe k 
npeAMery noHCKa h nopo- 
HamKft H3 oopexaTejii>cKHft 
ypoBeHb 3anBJieHHoro 

HSOOpeTeHHH B .OHeBHflHOM 

jvhh ^Hua, oojiaAaidgetro 

n03HaHHHMH B flaHHOft OO- 
JiaCTH TeXHHKH, COMeTaHHH 
C OflHHM MJIH HeCKOJlfeKHMW 
AOKyMeHTaMH TOH VLB Ka- 

TeropHM 



laTa AeftcTBHTejibHoro 3aBepme- 

a"J»fflS a ?BflS?59.8B?gW 




;iaHM6HOBaHHe h aapec MemiiyHa 
--jioro noHCKOBo?6 opraSa: 

rocyiapcTBeaHoa naTeHTHQft 
^Sfl^iwqPlIS 9 iJgWi 1 ^.(095)2 
■aKC (095)243-35-37 , Teaefaftn 114818 IIOflA^A 
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C. ( IIpoflojixeHHe ) £OKYMEHTU, C T JMTAfOIHWECH PEJIEBAHTHHMM 



KaTero- 

pHH *) 



Ccuhkh Ha AOKyMeHTu c yKa3aHH6M, rae ^TO 
B03M0HH0, pejieBaHTHMX MacTeft 



Othochtch k 
nyHKTy No . 



. ..KABUSHIKI KAISHAK6 MapTa 1990 (06. 
03 . 90 ) , <J>Hr . 3-5 , orwcaHHe 

DE, Al, 3022840 (BURR-BROWN RESEARCH 
CORP. ) ,19 Mapxa 1981 (19.03.81), *opi*y- 
Jia, 4>Hr_ 2-6 

EP, A2, 0214621 (NEC CORPORATION), 18 
MapTa 1987 (18.03.87), *opMyjia,4»Hr. 1 
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fcopMa PCT/ISA/210 ( npoAOJiaeHMe BToporo JiHCTa) (wonh 1992) 



\ 



